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(54) DISK DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a disk device that less 
causes the opportunity of transmission of reproduction information 
including an error by trying reading for many times in the case of 
detecting an error in the reproduced information while avoiding 
interruption of real time reproduction. 

SOLUTION: The upper limit for the number of read retrial execution 
times is revised depending on the capacity of cache data, that is, the 
upper limit of the number of read retrial execution times is increased 
as the capacity of cache data increases so as to conduct many more 
read retrials. As the time required for one read retrial decreases, the 
capacity of the cache data transmitted in the read retrial period is 
reduced. Hence the capacity of the cache data corresponding to the 
upper limit of the minimum read retrial execution number of times 
except zero is decreased as the time required for one read retrial 
decreases so that the read retrial can be made to the utmost even 
when the capacity of the cache data is small. Moreover, the time 
required for one read retrial is estimated by taking into account a 
rotating speed of the disk. 
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y-F»; >5^i^f@»a>±Kfi«:^r. 4, «c % p 

= 1, 0=2. R=4 4T*. ifc, l$R80l;«?£4g§ 

. fflm 4 0 0 li* * ^ ^ ir- £$JtL<D 
*aBfl®tffc*5*r. «M0aD»»||t a 2-C» % K*JR 

r : -*+7^ A ^-5r^L3W/h3<±TUft^6, £ 

ti/T±*urir>s©tt; v-f a> i o 7 vow&ofl 
[oo2 6i ^trKto^xm&abmQim&btc 

gJfflZ J:0 t>*&l»fcsb % y- F y h 9^Hf7BttO± 
M*R = 4 £ LX -b * CD y - F '/ F 5 -f 

7r^*y«cA**nftt>fc». tsffls^^eoaa 
'Tr4vr7V»iP-»tfgw3ft % 8Stf&>i/c»<. 
1 sa© y - f y f ^ -f «M7 tfcrasa t , «c*ji>t *> 

y - f y f 5 4&ftB8toJhMtt*Q = 2 e» 
ft*, c <om> y- f y f 5 -f <D**gnfB#tt 1 bt\ 
±»<iQ=2±o/hsoyfcai>, -fe^»#tt©y-Fy F 

v-ttngmitZ. 2BB(DV-Fy F5-Y*UTL 
fenHl.tCblr*?* t+^V^-^cDSSUiYJ: 
0'*» < Z£(T?ft **>&» y - F y F 7 -/Htfl3SK<D 
±Kffl«Q = 2(D$^-C*S. — CCD^CDU-Fy 

F^-f (Djte^f7@3»tt 2 @r * d . c ibttdictott & y 
-Fy F7^^fTiiaii±isiitcaLTi^©-c, & 

y-FyF^*frfc>*\ ^ttco^-ar^swAti. 
©f*-"* fc&*. 

[0 02 7] H4CD^te6l4 0 0CCo^r, 03£ffll> 
flu Xf^303^t7^f-^gt 
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ttHffiZ«fcD**t>fc* v Xf^3 03tttYesi 
ftD, X^^^3 0 4(C»tff ccr, *gg«T@& 
NttOT&O. Rli4ftCDT\ Xf^3 0 5t'J-F 

y F^^wtfftfon^. a4<D^sit I r*/cs^mi/ 
x^^osr**, ?t^T-£(D§aL# 

HfflZiH4SY<DffllC4)^/tftNo<bftO. Xf^:/3 
10 ©SfiL«»flY<fc0^l^^ *7^:/307fc# 

ffra. ^^^^3 0 7cc*c^r. 0122 t&n 

IfHKNttlftCDT, ^^7^3 08-cy-Fy F5-Y 

tt. H3<DX*-F*>*te*S. IWt.tBtt^ 
*r^^CDgfiL«BafflZ<J:HfiY©HlftCDT v Xf? 
^303ttNoiftO» Xf^3 0 6ttYe s 
3ft, X^^^3 0 7Cc^fT^. t©*§. £*SISfT@ 
«Ntt2r*>tK Qtt2ft©r. Xf-^^3 0 7-CYe 
s &.«KS ft, y - F y > 5 -/ WfbftT, Xt^ 7 73 
20 1 2m^tSatt^?7r-><^:y 1 0.6icfB»3ft*. 
[0 0 2 8]*^S6W{C*Jt*rtt, *^^-> A ^-^(D 

SffiL^Kiiiurx, y; z<o3-?<m*mttcifi % 
[0029] &r. *mmmmz y- f y f 

fflel»©±ffiffi?:»5£T^^^ygfiCDafiX, Y, 

z, fcjrcf, Hex, y % zccMi/TSfes y — Fy f 
•M^T@s<D±isffip, q, r^ fiWftffi^tKe^r 
-2>^rft«:o^r^^. y-Fy h54<*>mm&ff>± 

fttc»br^«)6ft/c y - f y f v ^mmm>±sm 
©Hft/c^y-Fy F7-/ti«fi/fcii/rfc, 

^^^^(DSS^tcDHffitDy^ygfiiO^&^ft 

+^ ^^^^-»*^<ft^^t>^cD^^eygjft 

3ft^K<ft^^CDW4mfflCD^ t 7 F F «C 

umomwiv y - f y f ? a %n 5 otc&t *> 
^l^-tygaoaffix^t^r^^tcij, c 

©I9ffi{c« Ur 5£«> 6ftft: y — F y F ^ -/ Hlf® 5S<D± 

Riffi-c*^asiiap<D©a/c^y-Fy F^^^f^ 

coaiixiL-cgg^T^. COtB^ +^ 7e>^r-^ 
a>gffi^^ft^^rfcHi*^iROy-Fy F^fcfr 
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BBitm >) - f h v a in ^©«:s-r&^ia^< t 

(C, aSSSlP^. 0£8*£g/J\©Sggtta-r*ai£ 

t o o 3 o ) sisaaap's i ±m.ud&4><D, 

©V-Fy F9^£&9oa9?S*W*. gifa. 
9*-x!?+i,7i,. *©». *tr, *r ? ^i 0 3*s 

#7VX9 l 0 l±©y-FV F^^-r^W^ttffl© 
*S<WS'?IMHarrS (BP*>. *f^jrioi# 

»iBte-r*) *-c©^Rit^j:-rci*j-c*i. *? 
-* x * i o i # i Be-r'sarii*. *y * * 

1 6 1 *@jfes#*B(saK{ctssL v -e©« 
a. jef^^saMf^? i o 

u - F £ . %T A x zmgjwtr < * £ 1 

X? l 0 1 *BIE3tt*ini£3ictt. 
Constant Linear Velo 
city («TCLV4«!-r. ) :ft£4. Con s t a 
nt Angular Velocity .(6TFCAV 
£**. ) tttifibZ. 

[003 1 ] CLV^C©ig^ v ftx-fXiM 0 ltt£ 

cc-£©«jis:r@iSLri>s/c». ^u»ta»i 
^ -( x * i o i *>e>mLtim*m*jRz>is& u- 1- k 

JllA-C. K*lKS^ri?£tS**i3fc7 r .fXi'l 0 1±© 
* 1 0 1 ifi 1 fslfe-T *©CtgT •5B$fflJ*i£jfcT 

■c. s^w^^s^tsfsccao^-c^tifcsjarFu 
c©n^ts«©??iaEr.57E7 : -f i o i±© 

<X*1 0 lfrhW&ffliiBi&WLZ&Mu-l-tipt) 
0 1©BIB1K<J:»). ifcfVx*! 

o i *j i i^-r*©K:gr £i$faj£it#T5. 

[0032]-*. CAV^©^tt. ^-fXiM 

o i litK-gioftaeTi^tu^j!), ssarcs* 

= Vl.6G>xv^+25* 
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*^tll£tf?8#3fcT4 X2 1 0 lJ:©¥g;&|S}© v £-© 

fiatc^-ri*>{cMP,r t i o lange 
rs©ttg-r*B#R8tt-5rc*s. fie-oT. ifefVx* 

8g#3fc7M ^ * 1 0 1 fr6>#£tS«*§S#lR.5|g£u 
- FK:J:- 3 T&*&3£7 I 4Xi' i o l ©Hisas^p,. 

i o i*i@^i©K:s-r*^ra5:ttst'r 

5. . 

[0 03 3] CCT. 3tT<Xi'*si@Rr<S©«CS-r 

«Ax>; 7 ) tt. ¥S25 taa)*&*S5 8 (m 
m) ©(fflrJbO. fc*9»e 9 *tt.i. 6 (am). C 
LV©»jSStt l<§a©|££u- Fr??£t&«£iS#IR 
1. 2 (m/s)*>fcl. 4 (m/s) ©HI© 
ffiEiTC**. W£tS!«©«Bi7 F r#. 

T©jm £ ro»o»07i^-Aj tur. 

10 0 3 4] t!)«>tc. ^i«®7 FU2 'm i nut e 
20 second f rame 

A) j (minute, second, framed 
^.0^minute^99 k O^second^S 
9 V 0^ f r ame^7 4^rgi/crffiS<DS?ftil) CCfl 

P= (minuteX60) + (second) 4- (f 
r ame-i-75) (s) 

30 t> x ±mmr ti'Z<mttz{m*v<Dtm&&:, 
mMRtv (m/s) t&m?zt x 
/=pXv (m) 

±O^S^r (mm) LTZ±^ C<Dtm&K. *Sr 
(mm) SrcDr/o^AxyrcDESs ( m ') 

l=s-5- (1. 6X1 0" 6 ) ( m ) 
= { (r x l 0") 'Xtt- (2 5x l 0") 'Xtc} ^ 
40 (1. 6X1 0") (m) 

*J^^>CD±0D^Sr (mm) 



SO^scccHid^frHmc 75)} x v^ti +25' (mm) (& 1 ) 



[003 5]»fc. CCDWlTKUXJCtroar^tifc 



50 



ifi. Siigv (m/s) <Wcr*X*£. nfg^CDfe^ 



10 fSJ. 



20 
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xmr f uxofes-cg? x i s^g-r *©«tg-r * 

tei» = 2.K (rx 1 0°) -f (Vxn) (s) ($2) 

[ 0 0 3 6 ] #7=., X f KB*. Sag v (m/ X 1 @£f S©«tg-r*IJ5fffl t tAV \t 

s) ©5fr?.fX*=&. SrtS (¥&2 5 (mm) ) ©ft* 

t t «=2jf (25X1 0-') ^- (vx n ) (s) (»3) 

4&S. ' 

too37] <ja»©a p , 367= * x jKjesasftfcwei 
*£3§©f?£t8ffi©*>**e? H/'-hfcio. +t 
vis*?-* i f »©s4t»ffl*«gm3ns©{cii 

Ti^artt^*-5ri>4. C©B$HI£T1 4*ge'T*. 
*fwx*l 0 l*JieRT5©R:air*^I 

T2taiE-r*. **4. Jtf^tno ufiimn? 

THs**#4«c*. 

[oo3 8]fie^»-c. ?m&mKmz>v-ir>) yva 
Wi w8c<Djm&*}®£r2>m 1 ©.** y ss©K{ix 

*KST*B!CCti. 4feT2/Tl tZZWXk 

T2/Tl = t tl ,/(l/7 5) 

= {2t(rXl0-') -f (i, 2x4) )/(l/75) 

**0. 1 r (•&*>£) 
4&-S. JJBrtt. S^ffiS^tH^tilfflAJC D 
-k©¥&frfi©. ^©fiBaKSS-riJtr.i&^l,, ^-©ffl 

(»i ) im^ximh. -wti/c. w>m 
z^m&mi#cDo>mmtc&frr6mGtt, r = 
25 (mB) sfut. ®»zm±v-cwtmt*z 

4. 

T2/T1 *2. 5*3 (Hz**) 

K*K*-t&s^m«*5c©cD©s^sfc#aE 

T£t§^K. r = 5 8 (mm) fcftAU («T. 0« 

(cffia*«jo±if-cs[«{brife©i-rs. ) 

T2/T 1 *5. 8*?6 (-fe**) 
4&&. 

[0 04 0)±S(CJ:D^»fcT2/Tl{C. ±ET3 
/T 1 <0-7-i>>ftZtoX.XW&XZ#ibZ>CtlCtj;Z> 
ifi. WRIT 31*. ffli&»«aR«>/K.ftSffi-Ctt&<. UK 
W«:^a>fci®?:ffl(,»5. c©T3CctB3*W«c*:#tr>fl£ 
SS-Tii. T3/T 1 © v-y <.&y, y 

TatctB^wtc/h^ua^s^-rit, ts/ti 

©v-y >##/J\i* < y- jr i) \. =, -f 

&&\mKmictm-r*>&. %v?tr7?-?\o$ ©m* 

T2/Tl = t tl ,/(l/75) 
= F2* (rxio-) * (1. 2X8) }/ (1/75) 
*0. 05 r (-fe^*) 



30 



40 



(Ctl£T3 (>0) tm&Z. ) =&tOI«U (T2 
+ T 3 ) /T 1 Hr**»£U:©{8*BiffiX©ffi4 6r« 

5£-r*«>©4-r*. 

[0039) ^KBHIX*K5£-r4;&aj©--fl| 

£. CD*wtc^tf-cK??-ri. c d 4 y y a ah 
£f sts^tt. i mate 7 5 -t ^ *#©js£t& 

Kii&4Z9mut*&m*. mm. i. 2 (m/ 

s) ©CD*>P,4t5aCLV7^-CK*B!(oTt>Sfr 
?*-*<D8W*. 5te«C*«>/c. (»2) «rflH,»T. 



*mc^TS^©aftm&J2&£Wd®£«:tt. yr* 

or. T3tt. 3fer-f x^i|g©^t4«:^toi*rfiS)ar 
«B*K3£-rs«,©4-ri. 

[0 04 1] CCTtt. -014 LT. 

T3/T1 *j2 4 .(•bi'ir) 

K«cS«6{CT3*S8£-r5tfi0E-ri. HIIX 
tt. -W41/-C. S^ffi^^Slf^WajfUCDOfirtS 

X= (T2 + T3)/T1= (T2/T1) + (T3/ 
Tl ) ^3 + 24 = 2 7 (-fe^jr) 

4*0. a*w^*ii4tiJ*a*Jc D©«nstc 

X= (T2+T3)/T1= (T2/T1) + (T3/ 

Tl ) ^6 + 24 = 30 (izi'Jr) 

4<t*. 

[0042] X^S?S£WHafett$a%^*H!J 

(a 2) *m»-c. 
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n&mitcmVZXbtxtclbmr tux**). iteK 

$&>tc mi) zm>xm#>z. 

[0 04 3-]— mtbx. 8*&*^#|?£tg*8#CD 

(D&ftm. %&mtc&&r -we*ir = 2 5 

(mm) , r = 5 8 (mm) *RAU 
T2/T1*1. 2*2(***) (SrtSCDig^) 
T2/T1*2. 8*3 (***) (S#M<D«£) 
4&0, T3/Tl©v-2»^ &4MI24-fe.». 
*4<gSTr*4, HflXtt, 
X= (T2/T1) + (T3/T1) 
* 2 +2 4=26 (***) (&rt®<Di§£) * 

T2/Tl = t CAV /(l/7 5) 
' ■ = {2* (25X1 0-') + ( 1. 

*2. 5*3 (*>**) 
4ft&. T3/Tl<D-7-^>^ 5te4P)«2 4 
**) 4(K5£ir*4, P8fflX«, 
X = (T2/T1) + (T3/T1) *3+24=27 
(-fe**) 20 
4&S„ * 

T2/Tl = t c „/(l/75) 

= {2tc (25X1 0-') -r (1. 

* 1. 2*2 (•&**) 
4fcD, T3/Tl(Dv-^>»4 % 5fc<t^«2 4 (-fe 
**) 4ffi£T*4. PMtXIi. 
X= (T2/T1) + (T3/T1) *2+24=26 
(•fe*2) 

[0046] #Ct % W2 . ® 3 (D^^r yg«<D«fIYv 

z*x a^ffl^rt^r^^ttccoi^r^^. 
§s<d»«i£ i'«B** < asr s&ra, .na 1 ms» 
<ds * y San**, i H<z> y - f y f ? -f £^tT *rb 
ccsw s n * 4 ma t> 6h * y ss«± 4 & 

tcg-r sis, *f^^ioi*n a^r* 

T3/Tl-fe^5r»*jfcau T2/Tl«te**#4jl. 
fcT4(R£Tftu:. BUY 'Mi. BffiXK#LT4>ft < 
4 fc T 2 /T I *fe * * ft&Ltos * y gffi* JpgL Ucfi 
fcSBElA BHBIMRZ'Ml B9fiy«:3tLr^< <!: fe 
T2/T 1 ^^»^*U±oy*7^^J)i»U/tffi*^ 
5£T 50 
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*X= (T2/T1) '+ (T3/T1) 
*3 + 2 4 = 2 7 (-fe*£) (Sn^(D«^) 

[ 0 0 4 4 ] #Ct . 3fer ^ x *£S#?|£«f«£ > B& 
Kl. 2 (m/s) ©CD^^4<SiSCAV^TS^ 

fc. («3)*j&yC, 
2x4) } /(1/75) 

* [0045] *tc. ^ xf&m&w&mnzwfrWL 
<»3) tiBi»r % 



30 



2X8) } /(1/75) 

[0047] jSRfctt, 3Sffi»;-F»; h^^(3!)^*i^ 

KfflY^i, affix k:*tur^«c< ti> (T2/T1) 
x P «fe * *»JH±©^ ^ 9 SS^jSlffi 0 ytffi^asu. 
B9ffiZ^«. atlY^*fUTd>ft<i«> (T2/T1) 

x q -fe ^ zwikfo* * u sffl^jtnfflt b ttmzwfet *> 
[0048] c©a«ca^r^ciccj:r). lEl^y- 

OSfi^r. v- *T 3 /T 1 -fe^^^jStl 
U T2/T l-fe^^»<!:^j:r<L155eTti^ , 
r- *-<DS*»»ttY-<t t) X* < K«IZ«T©$§£ 
^>fe<<hfeP (=1) a S^TCQ@©U-F»; h 
3 A iff 5 C 4 *>T Mfc, C B U — F IF h 

<4«>afix?:±@^teB«c*^. «c. cti^ry- 

©HWEWU-py F7^*tfofc4b/cli^ B4t8 
ry-ty 1 0 6-vgfi^$n, */c. SABXDaft©**s 
- F y h5-<CD^4^oTCi/c^tS*fl©JE«:^c?)^ 



40 



(10) 

17 

*)-¥*) F5^©#$£&oTl>fcW£t&$8©M<c;X© 
(=1) B©y-F'J F7^*tT5«£4&3-C±#sw 

t o o 4-9 ] tic. ®m i mov- f y f 5-/ ^ntf 

>»t*4I3/TlwmillU T2/THz 

RBOU-py h9V«rtf5cia»T». SK. C©@ 10 
*©Sa«. <J>fc< ifcHffiYfcJSSttKtc**. £ 

tc. ch*-cy-Fy hvjvmtn-yxi.itcm.tii 

±IBffl©0Kfc'W •) - F *) V 5 •/ £f? -,tc t Lfc 
B£t8«ttS* 0 ©fr«KC W 6f* + ? is* <?- * 

B?0jlS©^*J+r ?^7 i -5'©SffiSSJ:0 
t^fc*. »; - F U F 7 ^©^iftori^s^ma© 
MK:^©W4tSffl©K*W ») Ktec>tS 0 £tfcffl Lite® 

m. cn*-cy-F'; h7-Y©»aiftoTt>fcfi^ti! 

^©IIK^OS^ttilJC^tTSOitilffil/fciS^ C 
©B$.£Ktel7&* x-^CgatfStizerF© 
«£tt. 4>&<£fcP (=1)0. &*-CQ@©y-F 
V F^fcfTSa&fcJSSTCiai-CS. +t^»f- 
f ©S«*»H«BZJ:D^:*l»JS^tCtt. 4>fr<£4>Q 

@. fc»rcRB©y-Fy h9<r«fHa*'«Btre£ 

**n)ffi£fc*. 

[ 0 0 5 0 ] HfiY. ZfcttL-CE&SJ^. 0 
3 © V - F y F 7 -fHtfB»©±ISfiQ. Ric*f LXM 

±ISffiPJ:») lJ£U^St>ffi»fi£KJ£U JblEflR^ 
R. -hJBItQ. R^ft&fFtt:;*:frl,>ta*K5gT££. y 

*yss©aiix. y. z*«f£©55rjS{c«t»)5e»5© 

•5«5fiett*«*s. ae-a-c. ^*ysa©anax. y. z 

*y 1 o 8<m8®m*mtftzm:8(mmmi?i 

[005 1] jijBffiQ. namtmtLxtt. q=p 
+ i» r=q+i©8kc. jtfmm<omwtfiimtk 

# < y - F >J F 5 -f»7@»©±IRffifc 1 T 

o** < *•*:£&©». s^vmmommifi 1 kib** 

< ftS«CC. 9 — F y F 5 4l«TBS©i:IEfi£Q = P 
+ 2. R = Q+4©«{C. — SKC2eUL*t<TSC4 

fcfljtrt?**. ccr. ^*')iffi©iiiffl*sigtfi^* 
<fcsstc. y-Fy h5-(sit¥B«©jbHflii&i-ro 
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t>\ y- f y h 5 4 nn ®m>±jmztoi>> < ^g-r 5 

Ci*ipJ|j6£&5Kffl> &S@»m (mttiEffl») £Lh 
©y-F»; hvlZfiSCtlfiX'SZISUctzttibtc 
tt. ^niBHS (m) ©;<*yga©@i«I£sW7S ! &S 

*©fc* v y-py F-7^fB3a©jjE(i*i 

3£l± (m£3) KfcSfcgXctt, «tO^*t>gfi(I>+ 

©BHfi#im*&<&£BKC. 'J-F 0 F9-fXf?B 
»©±IBtI* 2 &Lkk$ < Ifcfltet*. l T?** < V 

ferns* 0 1>. y — f y f 5 -(Htfi3a©±iHffl*ffl*» 

<gCJETiCiB-Ct^<ftSSffi % F'J F^-fSI 
l70»©±IRffl*i3£U: (m£3) tKZItlbtc&glt 

[0052] X 1 0 1 «Cffi«ci**J-3|,>-cte6 

■f . y- f y f 5 tttz,tf$iifi4>tji\,>ti%t t, 

^*y 1 0 6©^*ygs©±i8ffittja«:&s4S£te> 
^*yss©affljwim*:&<)asH\ y 
- f y f 7 a mm»<o±fmia 2 tujt * < u •sate 
20 asuTfctttf. 7j- y-py F7-(3W ! ijsJittstc 

Kofc*^. «t»3^<©y-Fy F7^%K*ici*J 
T4j 0 . y — F y F 5 Jtfi&^blz&ftfiliflfflfcfz i 

r>*y 1 0 6©^*y;gffi©±Kffltti6-c£5£u-ci,> 
iimBfejiufc*. ^*ysfl©sfi*»iaiig^:t< 
«cs«tc y - f y f 9 a mm&<D±.mmnfi 1 

©^fb(cai*>< *h6l/c y — f y f 5 -(i&?fBa©±E 

[0053) y - f y f 5 -(HtTiaa©±(EfflQ . r © 

S»£*ffi©-IQSM*^lf Sft 6 «. 367 s -( x *Sa*5 
365 s ^ x f 1 0 1 *>^{|*tSffl*S*n ») JSftfc^K: 

0 6©y * ySS©JJB<fitttfT£5£l/TC>Sbtf-Ctt 
Q=2. R=3ibT++75/a7 s -^ga 

<mmcm*>< wisufcy - f y f 5 -/^f@3»©±i® 
fil%HffiLr*jt. *©«. ^^^^-^©gfi*! 

40 ffiMififcaLfc^r. ±18410. R* % Pf^.«Q= 
3. R=5©«{C^JIl/. 73"—. y-Fy F5-f#!&g 

^«S«cfiSofc^ «to^<©y- py F7-(*k* 

[0054) 

[&?!©&«) tLha^fcJr^K. ^Il^tcititf. y 

TA$^A^*stjJwsnsc£^iat7-5o. mots 
A,%i&fflivc%i,x&< ©y - f y f 5 -y *>c t 
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2002-269929 
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20 

5. 

imam) 

10 I-KthX*. 1 02 • -^'tT> FA*-jr-. 10 
3 ~*K i97v1. 1 0 4 — RF flWfeaBR. 1 0 
5™5 s S>*JW3-^iBI@B. 1 0 6-^97 tj»*';. 
1 0 7- »7^3>, 1 0 8-*-5tv7*a-fe?-»f, 109 

8. 1 1 l-r-*^*. 1 1 2 -*^ h3>f a - 
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